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THE DORNIER- D-p K... COMMERCIAL' AIRPIAITE^ 
f A :Hi'gh-Wing Cant i lever. Monoplane 
By Edwin Pi A., Heinz.e ' 

Owing to the kindness of t^he, make^?^^^ we duly 

acknowledge, the writer has. r ec0i.yed>4nt'er"est^ details 

of the Do K commercial airplane (figs. 1, 2, 3, 4), which 
give a good idea of constructional, features. 

It bears no resemblance to the old Dornier Merkur 
landplane, which had a single engine and could convey six, 
or at most eight, passengers "besides the crew of two. 
The Do. E has a streamline .fuselage of oval section, with 
a cantilever type wing of entirely new form secured on 
top, ..*ah:d*.has ample cabin space for ten passengers. The 
idea , of the. designer s was to create a fast passenger trans 
port airplane incorporating a high degree of safety for 
flying over country offeTing few necessities of alighting 
in cases of emergency,; such as in the Alps and on big des- 
erts. For this .reason high aerodynamical efficiency has.' 
to be secured, and the, power plant had to be subdivided to 
as great an extent .as.^was compatible with economical work- 
ing. Pour air-cooled ^Qzechoslovakian Walter "Castor" en- 
gines of 240 hp output' each were adopted and suspended in 
couples, one behind the other, beneath, the wing right and 
left of the fuselage. The front engines have been provid- 
ed wi th.if-our-bladed wooden tractor propellers and the rear 
with, twp-bladed pusher propellers. ' ' 

To secure low profile height (or wing thickness), 
which only amounts to 27^ inches, it was found advisable 
to employ three spars instead of the two usually adopted. 
In this Dr« Dornier has followed the practice that has al- 
ready, proved successful. The three spars consist each 
of a top and bottom- rail of rolled duralumin of channel 
section. These rails are trussed by upright* and diagonal 
channels riveted in place, the ' c.ompr e ssi on members of 
which are reduced in weight by a number of holes in the 
channel. :beds.' . The wi.ngwhas. a> practically straight r^ar 
edge, to which the lea,dang edge sweeps 'round, and it ta- 
pers in thickness toward the tips. 
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The spars are ' connect ed -"by fourteen main ribs, twelve 
auxiliary and a large number of forming ribs. The laain 
ribs a.re^9pnsAr,-u.cted in ^.a manner similar ^to the spair.g. and, 
like the o't'her 'rili'g-;' -o^f course, also are made of duralu- 
min. They pass ove.r th$, top and bottom surfaces of the 
spars, to which ■Vhey-'*^af^* s'ecured by short clranri'ol sections 
riveted on. The- upright, and diagonal bracings likewise 
consist of channels. '''Tiie wing panels thu.s formed by the 
main ribs and spars are braced horizontally in two planes 
by crossed wires. The^ upper channels of the main ribs be- 
tween-- "'the spar s/being 'fffr forming ribs of small-er 
and/li'ghte.r • durulura channels are superimposed. ' Th:e' "low-' 
er ''channels ar'e ;sli'ghfrl;;y arched -upwards between the spars, 

A number of auxiliary spars are formed by relatively, 
small diameter tubes of oval section passing through the 
joints on the main and auxiliary ribs where the upright ' 
and diagonal wet channels meet. Over these tubes is 
slippeci -a number of small pressed plates. Joints are ' • 
formed' by three rivet's placed equidi st ant ly around the 
circumference, with a distance piece between, and they ' " 
serve to hold the top and' bottom channels of the light • 
forming ribs, which have no web structure of any kinid*. * - 

ifhe leading • e;dfgQ ; of the wing is -formed by shaped du- 
ralumin sheets, and * the ' ailorons , which are -construct erd" ' 
like the wing, are arranged in'a cut-out in t-he trailing ' 
edge, of which their trailing edges form continuations to 
the tips. (Figs. 5 and &.) These are r'ourided and merge 
into the tip curves of the main wingi The upper and lower 
surfaces of the ailerons, when in their normal position, 
a,re flush with the wing and leave no slot between them 
and the latter. They are pivoted, however, on their lower" 
sides some distance from 'their front edge on a number of 
brackets fixed on the rear spar of the wing. These brack- 
ets, whqn the ailerons are flush with the wing, cannot be 
seen, as they lie within corresponding recesses or slots- 
In the ailerons, which are not balanced. Both the wing 
and the ailerons are fabric-cover ed. The ailerons are op- 
erated by a rod corilng out of the upper wing ' surf ace , and 
which is^ pivoted- to a horn on top of the ailerons. I.nside 
the wing (fig. 7) and al so for -tho " operation of the eleva- 
tor, ste^l cables are emploVod- in combinati^dn • wi th- the usu- 
al pulleys and-bell 'cranks. 

The wing is''secured' in "the normal mariner on the fuse-' 
lage, which, with a length of 52 ft, 2 in^'^'has '-a ma'in^- *■ • 
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framework of • s>eel tubes, around T^hiGh.i.S; arranged a form- 
ing framework ..of duralumin hoop.s of ■channels sec td on with . 
flang.es turned :jinwards . The hoop s. are j qlned jv.ty; ^numerous 
stringer s ,. .al so of channel sectio;n., which .are- secured to .; 
the hoops ty one flange (fi^. 8) while the other and -out- 
er flange is perforated for the attachment of the fabric 
covering,. -The. steel tubes* .are flattened, at the ends; and 
slo.tted. - Grusset. plates- are- pr.essed into these slots, and 
screw, bolts passing thro.ugh ..the tubes and plates secure 
the joi:n.ts. . Only in some'.pp.int:S of minor importance, are • 
rivet s -empl oyed » In the - cabin section of the .fus.e.lage 
the .steel frame is braced. with diago.na;l tu-be^* -At .the ... 
sides the out side forming frame comes close .to the steel ■• 
frame, but still the rather small windows in the outer 
f rame -ar.e a few inches out from the rs.teel/ frame , so when 
the aabin ..ecjuipment i s complete, they appear' inside recess- 
es from ^the /interior • In front of and to the rear of. the 
..cabin, the st.eel: f.rame is braced by wlx^e. 

While the rear end of the fuselage tapers into a point 
flattened at the sides, the front end is formed by a 'large 
duralumin cap, .which is hinged at the , top, and, when open, 
gives access to a spacious luggage hold. Behind this fol- 
lows the cockpit for the two pilots, whose seats are raised 
This cabin is totally enclosed, and the roof superstruc- 
ture of duralumin merges -into the wing top. The roof sec*- 
tions over the pilot *s seats slide in guides, and can be 
pushed back. Access to the cockpit is attained through 
the passenger cabin, to the rear of which is a lobby, with 
the entrance on the left' and a lavatory on the right side, 
while behind this a further luggage or goods hold is to be 
found,. , ' . ■ • - • . 

The tail, which is also fabric-covered, is situated 
on top of- the fusel.age, with the fin standing on the sta- 
bilizer, which is braced with wires both against the fin 
and the fuselage. The rudder- extending down- the roar 
edge of the fuselage, requires the elevator to be divided.. 
The latter is balanced by the small typical Dernier com-^ 
pensating planes arranged a few inches above the stabil- 
iz^ejp^ j: . 

The engine nacelles are suspended each by two perpen- 
dicular faired struts from the wing. These two struts 
form a rectangular frame, ol wnich the top beam' is secured 
in a shallow recess in the .lower wing surface, where two 
steel eyes are provided to attach it. A diagonal tension; 
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rodbraces the struts and takea tile propel.l er . pull Two 
almost horizontal struts connecfe^each. engine nacelle; with 
the fuselage. Also with these a diagonal . tension rod is 
used. The engine control rods are located. i3ji'si3.e the* * 
f.airing of the upright struts. 

The landing wheels are mounted on the' ap.^ex of two 
str^ut.s, each* arranged to- form a triangle wit.'h"..the fuselage, 
OA which .thejr' are hiiig^d. The spring legs are attached 
1 0 the ho't.t om^ of the engine nacelles and iyucorpor at e" 
Hhq.inmetall-Faudi pheuba'tic shock ahsorhers. The wheels 
ar,e \f urn i shed* With' long iriud guards extending at the rear. 
For . the tail s^ipport a skid is employed. 

The;i)o K, when flying at 1000 m (3300 ft.) altitude, 
with two of the four engines stopped, the rate of climo 
was 1.31 ft;/sec. (78 ft./min.) or a little less than the 
rate of climh corresponding to service ceiling* This fig- 
ure was ohtained with the airplane carrying a full load. 



. CHARACTERISTICS AND PERFORMANCE 

Length 16.5 m 54 ft. 2 In. 

Wing span 25.0 " 82 " 0 " 

Height 4,2 " .13 9 " 

Wing area ■ . • 88 . ia^ 948 'sq.f t,. 

Weight, "bare 3,600 kg 7,925 Ih... 

Tare weight, r « . ^ 

fully, equipped 4,000 ". 8,800 " 

Gross* flying weight 6,000 " 13,200 * 

•Wing loading . ' 14 Ih. /sq.ft. 

Power loading 13.75 Ih./hp 
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At a gross weight of 13,200 pounds, the following 
performances were attained during test flights: 

Maximum speed 220 km/h * 136.5 mi./hr. 

Cruising speed 200 " 124.0 " 

Ceiling 6,300 m 20,650 ft. 

Ceiling (with one 

engine stopped) 3,800 " 12,500 " 
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Fig.l 




Span 25 m (82.02 ft.) 
Length 16.5 m (54.13 ft.) 



Height 4,2 m (13.78 ft.) 
Wing area 88 

(947.22 sq.ft.) 
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lour 240 hp Walter "Castor" 
engines. 




Fig.l General arrangement drawings of the Do-K crnirnercial 
airplane. 



N.A.C.A. Aircraft Circular lIo*155 



Figs. 5,6,7,8 




yig.5 The 
wing of the 
Do-K is a 
three- spar 
stracture, 
the spars 
"being 
girders 
Inillt Tip 
of chaxmel 
sections. 




Fig. 7 View showing 

"^^"^^^X/^^^^^^ . interior structure 

r<fproduced by permission of wing. 




Jig. 8 Skeleton of the front portiun 

the fuselage. The main fuselage 
structure is of steel tuhe. 




Fig. 6 View showing the wing after it is covered. 



